Powick Hospital, Worcester Summary A patient with gross basal ganglia calcification is described, whose condition was associated with severe psychotic symptoms and in whom the clinical picture was not typical of hypoparathyroidism, pseudohypoparathyroidism or pseudo-pseudohypoparathyroidism.
Calcification of the basal ganglia may occur in a variety of infections, toxic and metabolic disorders, particularly hypoparathyroidism, pseudohypoparathyroidism, toxoplasmosis and some anoxic conditions (Moskowitz, Winickoff & Heinz, 1971) .
Though there is doubt as to the precise diagnosis in the present case, familial calcification appears to be the most probable.
Case history
Mrs X, a 41-year-old widow, wrote to the Medical Officer of Health in 1955 in the belief that her three children had venereal disease and were also suffering from cancer. She believed that their condition was infectious, that things had gone too far for anything to be done for them and that the local people grinned and whispered behind their hands when they passed and that she and the children would suffer an early, lonely and agonizing death because of her wickedness in having had two illegitimate children. She had heard voices at night commenting on her 'pink eyes' (which she regarded as a sign of venereal disease) and also had visual hallucinations of 'worms everywhere'. A diagnosis of schizophrenia was made and she was treated as an in-patient by electroconvulsive therapy with some imrpovement. She was re-admitted in September 1963 in a cachectic, dehydrated and pitiable state; whimpering, grimacing and protruding her tongue. Her auditory hallucinations this time were of voices saying 'act normal' and she was treated with thioridazine and further ECT and was discharged, apparently much improved after some weeks.
She was again admitted in April 1965 when she was disorientated in time and place, grossly dysarthric, apparently demented and with marked parietal lobe dysfunction. She improved with antiParkinsonian drugs but not sufficiently to cope with her home and was placed in a Local Authority Home but was once again admitted in December 1970 after she had become very restless and paranoid. On this occasion she showed extreme dysarthria and oral dyskinesia, an upper motor neurone right-sided facial palsy and moderately severe right-sided hemiparesis. She also again believed that she was suffering from venereal disease. Psychological testing (WAIS) showed her to have a verbal IQ of 82, a performance IQ of 69 and marked impairment of visuo-spatial performance. An electroencephalogram showed dominant activity at 12 cycles/sec, blocking on eye opening and with some central theta (3-6 cycles/sec) activity and also some fast (24 cycles/sec) activity frontally. Skull X-rays (Figs. 1-3) showed gross calcification of the caudate and dentate nuclei and excretion urography a double left renal pelvis and ureter but no renal calcification. X-rays of her chest, abdomen and hands were normal, as was an electro-~~~.
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cardiogram, liver function tests, serum proteins and cholesterol, blood urea (30 mg/100 ml) and blood sugar. Serum electrolytes and serial calcium levels were normal (9-9 4 mg/100 ml) as were serial phosphorus levels (4-4-6 mg/100 ml) and serum alkaline and acid phosphatases. Wassermann reaction was negative and haematology normal, as was proteinbound iodine (8 jig/100 ml). Serum Mrs X had married a much older widower-an intellectually dull and bad-tempered farm labourerin her late 20s and thus acquired two mentally defective step-sons (C and D) who had been in a colony since early childhood. Her husband died of carcinoma in 1954 but had fathered two further children -a daughter (E-a dull girl with an IQ of 64) and a son (F). E had married a Serviceman who was posted overseas but (according to F, who remained single and kept in touch with his mother) she was well and also had some children. The son (F), aged 22, was therefore the only member of the family accessible to investigation and he had no complaints other than a slight tremor and some other anxiety symptoms. His skull X-ray, electroencephalogram and serum calcium and phosphorus levels proved to be quite normal.
Comment
This patient presented with a schizophreniform psychotic illness for which (like that of her daughter -B) there was, at first sight, more than adequate psychodynamic cause. The clinical picture, however, gradually developed into an increasingly obvious one of organic cerebral disease with marked extrapyramidal features and severe calcification of the basal nuclei. Although she had been treated with a variety of psychotropic drugs over the years 1955-70, it seems very doubtful indeed if she took them regularly and the only likely culprit for her Parkinsonism was chlorpromazine, of which she was supposed to be taking 100-200 mg/day (a modest dose) between 1962 and 1964. It is possible that she suffers from cerebral arteriosclerosis as she is moderately hypertensive but, despite her previous thyroidectomy, Mrs X never showed any convincing evidence of the hypoparathyroidism which may produce basal nuclei calcification and is well known to sometimes present with psychiatric symptoms. Other than for her short stature (4' 10") she also shows no clinical evidence of pseudohypoparathyroidism-the familial syndrome of end-organ unresponsiveness to parathyroid hormone-or of pseudo-pseudohypoparathyroidism. Whilst the exact diagnosis must remain in doubt, due in part to the extreme difficulty in obtaining a reliable family history and follow-up in this well-nigh totally inarticulate patient, it is possible that Mrs X suffers from familial calcification of the basal ganglia (Moskowitz, Winickoff & Heinz, 1971) and that her daughter (B), who seems to have presented with a somewhat atypical schizophreniform illness closely resembling Mrs X's original presentation, may also suffer from the same condition. A recent study (Moskowitz, Winickoff & Heinz, 1971) of the condition reports that various psychiatric symptoms were noted in five of twentyeight patients but not apparently as psychotic or presenting ones. The syndrome is rare and the few families described by previous workers (Roberts, 1959; Mathews, 1957) apparently varied considerably in the precise genetics of the condition. Another possibility is that she may, after all, be a case of pseudo-pseudohypoparathyroidism, and a recent review (Dudley & Hawkins, 1970) suggests that occasional patients with this condition develop mineralization of the globus pallidus and dentate nuclei with not only calcium deposited but also iron and trace elements such as phosphorus, zinc and cobalt. In this condition one sees the physical and mental changes of pseudohypoparathyroidism, i.e. a significant family history, short stature, round face, obesity, mental deficiency and short metacarpal bones-but with normal serum calcium, phosphorus concentrations (Albright, Forbes & Henneman, 1952) . Calcification of the basal ganglia is therefore much rarer than in hypoparathryroidism or pseudohypoparathyroidism. This case illustrates the importance of early skull X-ray and other phsyical investigation of atypical psychoses, particularly those where (as in Mrs X's case) there are features of possible clouding of consciousness or symptoms such as visual hallucinations which are, in fact, extremely rare in functional psychoses.
